Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; R factor = 0.046; wR factor = 0.129; data-to-parameter ratio = 16.4.
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). The pyran ring of the title compound, C 13 H 18 N 2 O 3 , is almost planar (r.m.s. deviation 0.059Å). The crystal packing is stabilized by N-H···O and N-H···N hydrogen bonds.
A mixture of butyraldehyde (1.0 mmol), malononitrile (1.0 mmol) and acetyl acetate (1.0 mmol) was dissolved in 5 mL dimethylformamide and catalytic amount of piperidine (0.2 mmol) was added at room temperature under stirring. After 2h, the reaction mixture was poured into water and extracted with CH 2 Cl 2 . The combined organic phase was washed with water, dried over MgSO 4 , filtered and concentrated in vacuo. The crude product was purified by silica column chromatography. Yield: 87%. Pure product was dissolved in a mixture of petroleum ether. The single-crystals were obtained by slow evaporation of the solvents.
Refinement
All H atoms on C atoms were positioned geometrically (C-H = 0.93-0.98Å) and refined as riding, with U iso (H)=1.2U eq (C) or U iso (H)=1.5U eq (C methyl ). The H atoms bonded to N were freely refined.
Figures Fig. 1 . The structure of the title compound, showing the atomic numbering scheme. Displacement ellipsoids are drawn at the 30% probability level.
Ethyl 6-amino-5-cyano-2-methyl-4-propyl-4H-pyran-3-carboxylate Crystal data Primary atom site location: structure-invariant direct methods Extinction correction: none
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat-
sup-3
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. supplementary materials sup-6 Fig. 1 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å

